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SONOS EEPROM ^ H ^lS 1 ^^: 711*1 th=h ^ SONOS EEPROM^, ^1-2.^ 

<H*H^ ^ Jl -Ir-g: ^*1^ ^Jolcf. ^^ofl SONOS EEPROM ^te^^r, 

*fl2:*Rr %SL3,, (uniformity)"^ -f^r*V ^ ^o.^ a>^1 ^ 

£ 2 
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^1] 

SS.ZL^ ^ ^ Sr^o] 7fl^i^ SONOS EEPROM ^^^{SONOS 
EEPROM having improved programming and erasing performance characteristics and method 
for fabricating the same} 

S. l£- ^efl^l SONOS EEPROM* M-Efvfl il<?l J£^o1t}. 

£ 2r ^ ^HH SONOS EEPROM #^:£°lrl. 

JE 3 £ 10£r ^*HH ^ S0N0S EEPROM* ^ 

£ 11^. .a t^<i°] cf^. -^AHlofl rr}^ SONOS EEPROM ^ 3. ^l^^* 

100... 71^ 110, 110a. . .^HHts^ 
115... 135... 

140a. EEfl^f i 45j i45 a . . .#^3^ 
150a. ..^^t 7flo]E 190. 
195...^.efl<y 200...^ 
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S0N0S(Sil icon-Oxide-Nit ride-Oxide-Silicon) 7}^ EEPR0M(Electr ical ly Erasable 

Programmable ROM) ^ ^z. ^lS^^l ^rtr 3Mi=r. 
<12> ^7l^ Jl^ ^71 «1 ^ i£5]f EEPROM^-^ ^-=.JL 9X^) , ^1 

olS(floating gate)^ « ^r-^r^r ^2:7} zi^<?> ^ ol-g-sl^tf. Jl^^^y} 

^4=-%] ^O^^oll TtJ-eq-, ^Sfl^ #5.^ Tllolm^ €^ nfl^- ^*>7fl Jl^S}^ 

^71 nfl-g-ofl d ol^-o) 7^ -g. 7 j.i=.s>tK oleitb ^l-n^S. TlHE^ ^-g- 

cfl*U^ Hlfl^ nils. Si ^7}^ S0N0S, FeRAM, SET, NR0M ^ tt?} ^ 

o\) $XSLv\, zl ^ S0N0S €^ f^^ 711 tfl^l^ *M)tfl -fS. 7}^ 

<13> 3l*§3<y S0N0S EEPROM^: £ H S^ltr ^r^r ^t}. £ 1# #2^3, 7^(1) $\ 

oil ^Hr^sKKlO), ^Sr^UO)^ ^^Bl-(45)^-S 0N0^-(47), ^ 

TflolS (50)51 ^^^171- o^uf. ol 7l^r(l) i^H-fer ^^(90)^1- 

^efl^(95) ^ 5^. 
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^■(Vth)^r *1H*M *fl2-^ 7}^-§r ^<>H, ^*§K V (45)^ 

^ Ir^Ko 1 ^(blocking layer)°l^. SS^jfl^ sH§r^-^^r°J E^^Co^ p-N 
e^^) fE^r *flM ?r ^S}SS( c hannel hot electron : CHE) ^°J^r °]-%-*}.7l] 3^31, 
^ < y°l -S-^^fe F-N E^^ ^^-4 CHE1- <>l-g-*r y o V ^^r *fl ^j^l 

<15> £o] ^ES. 7]|o|E(50) ^Jf^ 0N0^-(47)^1 ^(flat)^ ^^5. sH 

^ 0N0^ V (47)# «l-^«flo]: ^-cf. o]^ ^ iL*i^ (charge retention)^ <M 

5*5- ^tr ^ ^S-ZLHfl^ 1 JL^*r v*£r ^l3l^°l 7l # S0N0S €^ -§-§-^1 7R> €• tr 

<16> ol^*). S0N0S ifi^l ^MIS ^^-*f7l *)^*\ ^15,768, 192 J: °\}*] Eitan = 

S-ZLEfl^i)- s-#^r «1 tfl %l ^(asymmetrical direction).^ t^IMI Ji^f 
o] ^ ^ a^-fr ^ ^£4. CHE iJ-^-g- #*fl SSUBfl^^l 

£131°] <^^oll «y^tr ^-M^ -iHM-J!, ^JjL^o.^. s-f^^ 

»tr *r» **ll "0"4 »i"-|- ^g^t ^ ^711 si ^ ?Ht}. ^eflo] <^oaofl 

°1 7HB^1^ ^ofl W]«fl # iflofl ^^>7> o^j ^ c^c^ 

# -f-*fl 7>*M ^^^1 ^(lateral) « 0 HK°5.^ ^ #7l nfl^-ofl 3 ^ 

tr € ^£^1- 7>^ ^ &tK zi&K °1 9X°]^\^ s£2) 3.7], ^ « ^]7\ 
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^o\7]7)) % ^-f CHE* *gMJ*l7l7l ^£ 0N0^# 7i*H <y7>Sflo> ^JEL 

3- ;*-?-( punch through)*-} ^t3" ( junct ion breakdown) ^ ^l^^l ^r^p} ^3 

<3 3°1 ^^"^Ml^l ^?ti £-^*Rr3l til-*)} ^ ^ e^5L tr^ 

<i?> s. ^tgo] ol e-ji^j- s>fe- 7l^^ ^Mlfe ^2fl°11 w l*fl s^r^fl ^(ultra-short 

channel)^: *r 5U^, ^ S0N0S EEPROM^r *f|^*> 

SI^ S0N0S EEPR0M ^1^^* ^fl^Rr ^^cf. 
^ ^ *}--§-] 

<i9> 7l^^ ^Ml* ^*H, ^r^°fl SONOS EEPROM-g: ^7>^ ^ 

<3<*^ ^^/^efl^] ^ <^ 7>7>ol *r^H ^ M ^ S§^* 

i/£el<y ^ C §^°1 Sl^r SONOS EEPR0RH1 #7] SHfl^fsl # 

7l i^L^/JELEflo] ^ o]^ w-^ ^o]l- ^2]^ ^-Tfl ^ *T 
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<20> yf^tV ^a^H oj-Hig, it^s) SONOS EEPROM^: 7}& vfl^ofl S-^ ^(Vth) 

4. #71 ^#3^ $Htt °<HH*1 "V^rJi^ W}^^^ fe°l7> fe^ ^ 7fl^ 

nVol #71 #^#2^ ^Hfe #71 #^-#2l-^2l- x\7)^^5)5L 

^ES. 71101^71- ^^ItVcl". #71 ^l^-^^f- 0 o^^-Sfe #71 7]3& vflofl i^.^/ 

= 3l<?] ^#3°1 

<21> ojsj- ^-ol ; oflH.^ ^ E^f| ^ TllolE a ^o. ^ = ell^I 

<22> ^-71 7l^^ sMl* ^#*>7l Jfl*H, ^^l SONOS EEPR0M aflSlJ-'S 

71MMS1 t$s$^. a}^^ ^7>&°1 ^^o_s.v\ (misalign)^: ^4*>°i 5 

^#$l7fl aflS^r ^^l^K 

<23> ol§ 7^-5} #3jiL^, 7lt #ofl <5>^#3}<3}--4 Sj^f-g- *}3fl5. ^#^r 4^8- #71 

S]^^ 3flE^*H 7fl^Y» #71 7^*f ^6\) ^)o)X] 2.<£o] ^ 

Sefl^S## ^#^>J1 #71 7fl T 2 -^* ^ ^MIS #71 5l^^4 # 

Eefl^ff £^ #^-#^^ *8#^. #71 #«-#3m #71 7fl^«- 

§1 *lWKr #Sl^^#^^- <§#^ #71 5j^o] nfl^l ^ # 

7l 7fl^ <?H1 ^>7l^^€ ^Sf- TflolES- ^A^cf. 7fl^*l-^ f >£7l ^ °> 

eflo] TjpjL#S}-^ ^l7l*V Cf^-, #71 Sit TllolH 71^- iflofl ^i/^^^l 

^#^=K 
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w>n^ 71^: tfl^-S °l£^r<y# €-*l*H €^1 ^ $X^r. #7~1 s\^%Sr A o v 

s)^^ -ar^-^S ^*>JL, #7l Ssll^tf ^3H", 

<25> ^-7] iaflol^ 2.oj:oj ^ EEfl^g^o. <§^Kr cflofl^- ofl^iafl(etch back) SE^ 

<*] #7} +no)^o\ &o)& ^14. ^"71 ^-i; ^S^Kr 

^Tfl^r 3j-*H 7]7))*\ <£n}(CMPHl 2]<5><*| ^^°] ^H^^M , ^*V^r ^"T^Itt A o V 7l 

<26> *H<&s>^ w 0 >^ AS. S0N0S EEPROM^- ^)S.^ ^r^9l ^\ S^fl 

^^^5], 3j^o.3. 7fl^-» tt^}<*| 3- ^>«fl Z\B.£., .SL^SM 

f OS Dfl^r Cf^- 5g^}^ ^E-g- TflojE^- $<$£}>H £)JEL3., 7flolE z§Aj 

<27> O]^, ^ -g- y}-^ ^Hl** ^^W. 

^M", ^3 l^llt^ 7>^1 Cf€- ^ 5A°.^, ^ ^ 
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#3^} 7] >*HM ^53- 

.2-^^ -2.^1- 
<28> (^fli ^aHD 

< 29 > c 2 ^ ^XHlofl o)-^. S0N0S EEPR0MS1 ^S 0 !^. 

<so> ^ 21- ^v^^Tg ( soNOS EEPROM^: 71^(100) ^°\] ^-^sKKllOa) , ^} Sefl^ 

^(140a), #^>S|- *K 145a) ^ 7lH e (I50a)7]- ^VS. 5^U, 

3**H "S^ 71^(100) ^-2.^(190)/= 31^1(195) ^ 9X^r. ti > 

^7} SONOS EEPROM^r 7l#(100) ^°\] S^tf 2^-§- ^U35)# 

Ei^^s)-^ ^BMi3^(110a) ^>2fl°fl ll^sH ^2.^(190)/S.efl < y(195) ^^r ^ ^ 
<3i> i5)lo]A^ ^ ^efl^(140a)£- oIlael^AS.^ , ^^^(HOa) ^ 

o^djAi tj>^1±oJ W>^^| ^o] 7 > ^7\) ^^l*Vcf. SHfl^#(140a)^8r A>o]E 

^ofl #^S>7^ w o V#%V ^ o^o) §>^, o]^- <^*fl ^5j-nV i 

Sa^-. S5fl^S^(140a)2f *>^s}-^-(110a)* ^ *§^3°1 ^^]:5l-si-(145a) 

Esfl5g^( 14 0a)^ #^sl £^ efe ^s.^^-olcf. ^^3^ 

(145a) $H ^Mf 7flolE(i5o a )^ ^^]-^-^-(145a)4 *>7l3^€ 3^3., 
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j$t£o) ^^*>cf. h>^*>t(1, ^} MBfl^#(140a) #^>5Wl45a) 3 

<32> o}^ £o] t M. i£ig<£) -gAloflofl tc}-g- S0N0S EEPROM^r ee| 

^#(140a)* Stt^i^ ^SLel^ ±.SL^/B.z]}9l ^ ^3 ^3 ^°l7> ^-^^ 

^, ^ ^S.el#^ ^ojojl -g- 7 j-*]*l 8>irtf. ZLali, ^ <^^o] ^*)^ 

Tfl feTll ^ ^ 5U 7] "fl^l, ^*># Sfe «o V # 

^ ^ &7fl 5lE£ ^^(ultra-short channel 4 1 &^r. € JL-§r 

o>qe)- tfl^o] 7^5^, ZL^^ 2-«lM (2-bit operational 7>^>5.# 

<33> (^] 2 ^Alofl) 

<34> £ 3 £ 10£r n^e} S0N0S EEPROM* *fi^Rr «o v ^^r 

<35> s. 33. ^S*}^, 7l*(100) A oHl Ei^^^sj-^ 1 -^ ^^^-(HO-i- 
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tf. *>^3^(110)£r 7l^r(100)* ^S. 9X^, LPCVD(Low 

Pressure Chemical Vapor Deposition) 1 ^ ^sfl f^Vsl- ^(Middle Temperature Oxide : 
MTO)* 20 vfl^l 80A ^}S. , ^ MT0« o^^Kr ^^1* ^ 

^5L $X^. °1 ^ 7>i ^7lS.^ n 2 0, NO, NH 3 «li S 

^-*Rr ^-g- A>-g-%v ^ 014. w>s. ^*r€ (as-deposited) MTO^r n S.^] ^ 

€■ -^(dangling bond) f-^ 7^2 £M °lB]tr £-^7HH^ 

*l-fr*H MTO^ ¥^^1^- ^13^ ^ ^Al^cf. 

<36> £ <5}^3>)-i3f(110) ^ ^^ ti l7> 

51^^(115)4 ^^tr ^ D fi3t °l-g-*r°i sflEi 

^*r^, ##^(120)* ^ D>^a.S. 5]^#(115)-i: 

7fl^^-(125)» ^"Bfl^ ^£°ltf. 5^3#(115)£r 1-^ ^s)- 

<3|°.5L 3. 100A ^^1 500AA5L ^ $X^\. 7fl-^f(125)# ^ 

(115)-^ ^<=H1^5L ^z^-ol ^S]^- o]-g-^ ^ o] #cf. ofl-g. # 

<H, BPSG(Boron Phosphorus Silicate Glass) 5E¥ USG(Undoped Silicate Glass) ^-i- ^ 

Aiz| ^HMal7> s^olefTg 5)^^(115)^.5. A>-g-^ ^ fli}. ofl§ ( #e]^^ 

<37> cf-g-ofl f :sH}-eJ-(120)-a- 4^3S *M ^^ov 2:^-g- 

(130)-!: 71^(100) vfl^-ofl ol^<a^(i35)^ ^^tfCf. P^ 
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^(B)l- S°l ^ ^£7} f^W. °lsi*V 0 l^r 0 *l 

(130)^ #«fl * * %Mr^ *r M 

<38> Tfl^y^ £ 5» #2:*}^, ^4 -B-7] ill -f-s] tij-^ o.s. ##^(120)# >l)7l 

*r q-g-, 71^(100) ^^1 ^(i40)-g- f^^-. 0 l£|tr 3i*r safl^S 

f^-g- ^(140)^ *HS.e]fs ^ ^ SEfl^^ol ^ ^o.S, £ ^AHl^l 

^ LPCVD^l Sl^fl ^S)^ ll f2[5M =L^, rfl^l 

°fl #sl^e^s £M» i^-*>^ s ^ i^-*>^ D -|t 

f^H£ #4. II *MI*r ^aj-S-Sfe 7 fl^(125)« #3*1 ofl|*H $5L2) 
Zf-V\}S. M^l ^*KH tyty ^^*}E-S. 3^*1 2:*I*M, 100A xfl^l 

500 A °-S- 

< 39 > £ Eefl^g^^. ^(140)* ofl^l^(etch back)^^- %A}<qz$ 

«H 7fl^(125)^) v-H^H) i3f|)o]A^ ^ E2fl^f( 14 o a )|- ^t-H^ 

°m 7i^(ioo)oii 7i ^ «>o]oi^ ^oj.^ ^ 7>^si ift ^A^iTii -a-s*> 

^ ^^Wc: 3# t^4. €-2-^1 ^5}, <*f|*l*^ -f-Sfl J=L5fl^fKl40a)5l ^°1« 

2:^ ^, ^H*) s.«£-£ ^ c| ^^o.^ S2fl^#(140a)^l 

7fl^-^(125) IMS 3^*1 !H ^ ^ &q-. w 0 V^ 

ofl ^1^1-^1, J=«fKl40a)-§- nfloi) a>^1 ?>o. s ^ o.^g 

1 £-*)l&°l 54t11 ^ 54^. 

<40> Z±^6\) £ 7 ofl £ Al*l ^-ol ; ^ £^.g. nl-^ ^.S.^O) 

^•-¥-^>sl-^-(145)* ^^^cf. MT0M- JL^l-^sKHigh Temperature Oxide : 

HTO)^: 7l^r(100) ^ofl 40 ^*1 100A ^}S. f^tr 4w, jL^H^yl ^Sfl 
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^7\9\ 6\^% ^ ^ ^-2] <£x\z\, N0 2 , NH 3 ^ ^ 

<4i> c^ofl £ 8* %S*>^, TflolM ^o] s)^ 1-Sl^&|^(150)^ 7fl^ 

Jf(125) #31*1 nflUtb^. S^^^r 500°C ifl*| 700°C^ 

X\ ^aMg- ^ ojo.^, l-^#o] 5L3§S}x) tffflS. * V\±(As) tl(P)* 

oj^oi S^l^ £*i^-gr gS.^ *k ^rS. Sl-*l^Kin-situ)3. 1: 

<42> cf^-o.^., £ 9^ SJ-S^ 7]^m <£v}(CM>m "B-n $• 8 ^^r^H 

^} EEfl3g^( 14 0a) jel&I^ 1^1 ^S. 9X^. S. 

145a^ *8#3WI ^*fl sflEi^^ ^-W-aVs}.^-^ 7}^A^\. *i 

E-g. TIME (150a)!- *§^Tg-ofl Tllol E P>^^L^ol ^>7l^l^^.S- ^12:^- 

<43> s. 10-1: ^-2^>^, 115)4 ^ °>sfl^ *>-¥-ar^(110)^: ^ °l^r 

<y# ^a]^ i^.>i(l90)/S. 511^(195) ^ ^"2^2. "110a"^r 

«. ^ ^-o> ^ ^AV^-nj-o. 7 ^ ^icf. 5^#(115)* AV^oV^ fg^*V 

^, H 2 04 HF^l ^-^-i- A>-g-«H ^-s} H5fl5§^( 14 0a)ofl tfl^H ^U^o.^. aflTj*!; ^ 
5£i=k * 3 6, ^ 5^#(115)£r BPSGM- USG ^ ^ s^S. ^ 

^>«-A>sl-^.(ii0a)4 ^^^^(1453) -8: MT0(21^r HTO)^ ^ ^ *V-8-# 
5}^#(115)* ?Ql7]1lk "fl^ll *l-¥-^^-(110a)4 ^^^-(1453)^1 «g 
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^» #^ ^ &*=r. 5)^^(115)^-3. Ai ^Is^-g- ^ W ^-f^ £ 10^: %>S*>^ A A 

o]H #^o] E)^ 1^-^^(150)^: ^SV*>7l ^<Hl ^l^o) ^- $o]x^. 

^<L£. ^^fb ^lT^Rr HH^ HN0 3 ^ HF^l £^ SE^r NH 4 0H# °l-§-^ ^ 

<44> ^i^.i(190)/^efl<y(l95) ^ ^^tl: ^-§-^1^ 3 Ml- 7fl o] e (i50 a )l- 

^^A>ol^Al7l^ ^^-i; d] ^5L &cj-. »<H, 7flolE(i5o a )# 3. 

^SlA>olc (CoSix)( Ej^^l ^^A>ol^(WSix) E^^- ^ A>o] = (TiSix) -^A 

3. ^sM^ ^ oicf. oie^ ^e) A >oic^ ^^^e)^o.s. ^ ^mi- e (i 5 o a ) ^ 
ofl a^M, ^e)-^- ^ #^r§- ^^tl: ^ RTA(Rapid Thermal Anneal ing)^ 

^ RTA^r <m# 800 ^1 850 "M*! 20^ ^S. ^ $X^. *1 

NH4OH, h 2 o 2 ^- h 2 o^ ^a-s?-a- *i~8-*h ^)7i^ ^ sa^. «8^*k=- 

ol*=^ Ell #^^^1 wl*>^ ^7}<5] ^ ^5i» 7Fd«" ^ 51 

A. 

<45> ojAi-s] wj-^^; nj-ej- A}^^ S0N0S EEPROM^r E^^fA ^0} 7]}°}^ 

S}<*| zi oj-ofl ^lolA-l# ^^*>^- ^A^1. 7 ] nfi^ofl, ^.^^^ol ^ 0} 
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<46> (>J)3 ^^HD 

<47> £ a. ^tg^o] i}^ ^a^H t)}-& S0N0S EEPROM ^ H *fl^ y o V ^* it^H 

<48> # 7 1 *fl2 ^aH<*||>H £ 3 £ 10-8: &^}<q ^^tl: ^r^l^H ^l^W- °H 

Ai, t io^ 5)^^(n5)oil- n o>Eflo) §>^-aV^(iio)* ^l^*!rcf. s| ^^(115)2}- 
^3^(110)^: ^T^Kr ^ -§-aH 5E^r ZL *l/^5. £ ll^H^ ^o] ^E-g- TflolE 
(150a) ^<tf iL^H 71^(100)^: Int^c}-. zlbI 71^(100) cfl 

«H o]^- ^Al^o^ ^^.^(l90)/^ell«y(195) ^ ^-2.^/^efl^l 

(200)^r 51 «H, 1-tilS -g-^-^ S0N0S EEPROM^- 

<49> ol«4 ^ tij-^^. *\} 2 ^H^M ^ES. 7llolE(150a) ^<tf 

a};*} xjz}- c| ^7>5l^ ^ #7l *(|2 ^Aioflsq- ^-^tt oisfl^ 

<50> olAj-oflA^ i^o} ^Al^S-ofl tflSH ^^5>^O.M-, ^7l*V 

*V^£)^ ^HJl W ^°1 7>^*>t^. £ 
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<5i> ^<*1H ^o>§>^ S0N0S EEPROM^r € Jl-§:S] x^V^o] cg^nf § ^ 

£ ^ «L^cfl ^AlAltl = 5.^*1 ^ 

<52> ^-^1, ^ ^0] t]| o] _E oJ=cf ( ^ i^.^^ ^efl<y ^ <3*M1 *g^*l 

7151 ^ ol^ ^9 ^Jf*}-^ -^Tfl ^ "3^1 ^r^ y o V ^S. 

<53> St!-, Sefl^ff Zjo] w o V^O.S. #711 ^>^£ ^Ojl- ^Tfl ^ ^ $j7l 

<54> M-0>7>, £ 1>^°fl 4^ S0N0S EEPR0M ^^HH^fe TlM^- ojcjo} ^ EEfl3g 

o^Ajo] ^s^l ^« ^ 5^. ^ ^# *>-8-*|-*l &-§-°-5L*] ZLS. ^1 

<55> rcfef^ , ^- ^-^ofl 514-, SS.ZLEfl^°l 7>^> JL , S.S.=L^ ^ 

7^ s.^ol -JH^H, 1-tilM ^^n> 2-tilm ^-*M 7>^«>£^- Jl^^ll- *r 91 
tt Sl&^ S0N0S EEPROM-j: <3* *r 
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1] 

7l^O.S.^-B^ ^#5^, E^f, #Jf#S}-^ ^ ^HS. 7flolM7> &*}3. 

^£\6\ Qjl, o)^ 7m <£*H ±.SL^/ ELZ])9l ^ ^ ^ °1 

5U^r S0N0S EEPROM °ll 

#7l S^fSl #7l iiLi/JEiell^ ^ ^ ^Tfl 

^* f>}^ S0N0S EEPROM . 

[3^* 2] 

A>oloii *>7l3J«isH ^-£-3. s>^- S0N0S EEPROM. 

[^^# 3] 

*)12%M1 9X°]*], #7l ^A^B}- ^ES. Til OIE 

°1 ^iS. ^-^>7fl $>M<H 3# ^HJ SONOS EEPROM. 

4] 

aflllMl #7l Sp^SS^ <>>Hfl5l #71 7l^r vfl^l^ S^-S- °1 

-gr^^f^o] d ^J* ^^-S. S0N0S EEPROM. 
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l^^ty 5] 

*l]rM &<H*1, Sefl^f o. ^S^, 

^ i^Rr ^ £Ef s^fe s]-ol -l^^S. ^ S0N0S 

EEPROM . 
[3? ^ 6] 

A oM *>^2l-^- £| <3^HH ^^-^ HH^s] ^ol7> ^ ^ 7fl^ ^5)1 5. 

^71 #^-#3*-^ ^ofl 7>71^^5]J1 #^o] ^ig^j- ?!E t TflolE; ^ 

^"71 oj^^og^ av 7 i 7 |^. xfloi] fg>^ ^^.^/=eflo] ^ <^ # 3L^- 

^V^r ^J* ^K 1 ^^. <5}^ S0N0S EEPROM. 

[^^J- 7] 

o] a^s. ^* ^ S0N0S EEPROM. 

8] 

*H6%M1 5^1, ^71 #<5> J= Efl3§* 
€■ £S» S^Kr ^ ^sj-# £E f S.^}^ ev<y ^.g. ^log. S0N0S 

EEPROM. 
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[^t 1 * 9] 

Y* 71* tfl^l W 4i^/=efl^] ^ <^^o] d *§#£M oi^ ^-a- 
S0N0S EEPROM . 

[^T 1 * 101 

(a) 71* #ofl *g#*Hr #?fl; 

(b) #7l S^^BJ- #ofl ^^*V Cf^- #7l Sl^^i 7fl^- 

^« «8^«H=- #7fl; 

(c) #7l 7fl^-Jf iflsH i^oiA-l £ ^ Eefl3g^^- ^1; 

(d) #71 7fl^# nfl^^l ^£ ^ls ^-71 ^ J=efl^-i: £ 
^ #^#3^^ ^#*Rr ^1; 

(e) #71 #-^#2)-^ 3)3. #71 71)^-1- *^1 nfl^^ #sl^el^^ ^#s> 
tt ^711; 

(f) #71 2\*$^o] r=e^ trfl^l ^-71 #E^E^^°1 ^.g. 3§*^>c^ 
7fl^ °H 7}7l^l^ 7llolJ= S cjT^l; 

(g) #71 5)^4 n O^o} ^A]-5l-nV^ ^T^Rr ^) ; ^ 

(h) #71 ^ES- 711 #7l 7l* tfl^l ^i/= 511^1 ^ ^^-g; ^# 

^ ^7111- If^ ^J^- ^-^'^ S0N0S EEPROM ^l2: H o v ^ . 
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111 

«g^Hr ^-1: ^ SONOS EEPROM afla^ . 

[3^8- 121 

^lmHl SM*!, -S-71 S]^#^r #5^Jl3. <|>8*Hr ?A^r ^r$<L3. f>}±± SONOS 
EEPROM ^2: H o v ^. 
13] . 

*l|10^l| 5A°H, -*7l Esll^t^ ^e]^ ^s^, 

Sl^ £Ef *V I&^r JESS Ifs}^ ^-^-S 
SONOS EEPROM ^S« 0 V ^ . 
14] 

afllCTM SH*], -8-71 (b) #7fi<4 (c) ^31 A>olofl, -S-71 7fl^ 7]^ tfl 

SONOS EEPROM ^12:^ . 
15] 

^10%H1 9X°]*\, (c) #7)lTr, 

til 
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#7] °fl (etch back) «M #7] 7fl^Jf^ ifl^ofl 

S0N0S EEPROM ^1^^ . 
16] 

^ ^7111- cl i^Rr -^o.^ *>^r S0N0S EEPROM . 

17] 

*)U0%M1 5a<H-H f -*7l (c) 3:7fe ( 

^7) 7fl^* nfl^^l ^ 7$ 5. ^S. ^"71 ^ Sefl^M ^*Kr 
#7fl; ^ 

^•71 ^HWslope etch)«H #7l 7fl^-f^ vfl 

SLS- t}^ S0N0S EEPROM ^l^ 1 ^ . 
18] 

ci i^Kr ^-8: l^ilS <5>^r S0N0S EEPROM ^1^ U J"^ . 
l*$=?-*9r 19] 

*U03H #7l (f) ^Tflfe Sfrfl^ 71741^ <gp>(CMP)oll <^*8«Hr ^ 

# -If- ^3 S0N0S EEPROM ^flS^ . 
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20] 

53* S0N0S EEPROM ^S« 0 >^ . 

21] 

c+74l# 3 5.**Kr ^^-S *\t= S0N0S EEPROM ^lS u o v ^. 

22] 

^110-%H1 ^71 (f) #7fl<4 (g) #7fl AVolofl, ^-71 ?lH t TflolM ^<tf 

o^^a) a> 7 ) ^Al7l^ ^r^l- ^ i^r}^, aV 7 ] ( h ) t^-i- ^*Jc5}^ 

^7) ^#^1 71^: xfl^-^lS ^-f- ^^/-E-efl^l ^ <^-|r ^l^Hr 53* 
S ^ S0N0S EEPROM ^2:«c v ^. 
23] 

*IU01M1 9X°]*\, -#7) (g) (h) ^1 *><>H, ^M* T^E ^oj- «. 

o.^M ^1-7] 7 }$:Sr ^#^71^ ^Tfl* 3 , #7] (h) ^^11- ^*^Kr 

^-71 7l^ vfl^S ^ diSi^/S.^ 3* <^* H^*Kr 53* 

3. ^ S0N0S EEPROM *HS^ . 
24] 

^llO^Hl 5^^, ^"71 (g) ^TflSq- ^Alofl, A 0 V 7] ^E-g. TflolH ^o o > o. 
*H ^"71 7l#* 71^ Dl X**H, ^"71 (h) #3]* ^<8*Hr -S"^ A o V 7l 
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